Background: Fire is a well-known double edged sword for human beings as it served as well as destroyed mankind. Death due to thermal burns is a burning topic all over the globe. Material and method: A total of 109 cases of death due to fatal burns were brought for autopsy at a tertiary care centre in Mumbai, India during the period January 2014 to July 2015, were studied. A specially prepared proforma containing medico-legal aspects of death due to burns was filled. It was analysed by using Microsoft excel and tabulated for better understanding. Cases were studied with respect to marital status, alleged history of dowry death, manner of death, recording of dying declaration, history of psychiatric illness, chronic diseases, previous suicidal attempts etc., method of infliction of burn injury, inflammable substance, cause of death and survival period after burn injury infliction. Results: Females were 92 in number (84.4%) out of the 109 cases. Accidental deaths were 71 in number (65.14%). In 12 cases (11.01%), dying declaration was recorded by the police. Seven (6.42%) suffered from psychitric illness while 6 (5.5%) suffered from chronic systemic diseases. Sixty seven cases (61.47%) died of septicemia while 42 (38. 53%) died as a result of shock.
Introduction
Fire is mischievously called "necessary evil". (Sharma et al. 2006 ) Burn injuries have long been described as among the most serious injuries that may affect human body. (Nandy 2010) According to Ministry of Health and Family Welfare, Government of India database, approximately 70 lakh people sustain moderate to severe burns in India every year. (Government of India-Ministry of Health and Family Welfare n.d.) More than 7 lakh burn injuries require admission every year. (Government of India-Ministry of Health and Family Welfare n.d.) Around four out of five are women and children. These figures give idea about the burden caused by burn cases on health system in India. The burning topic in India is burn deaths of young newly married females for demand of dowry. (Satpathy 1995) Loss of such young population has led to adverse effect on country's development.
Material and methods
A prospective observational study was conducted considering 109 cases of death due to fatal thermal burns brought for autopsy at a tertiary care centre in Mumbai, India during the period of January 2014 to July 2015. Ethical permission was obtained from Institutional Ethics Committee of the study centre prior to the study onset.
A specially prepared proforma containing medico-legal aspects of the death due to burn was filled. It was analysed using Microsoft excel and tabulated for better understanding. All were studied with respect to marital status, alleged history of dowry death, manner of death, recording of dying declaration, history of psychiatric illness, chronic diseases, previous suicidal attempts etc., method of burn injury infliction, inflammable substance, cause of death and survival period after infliction of burn injury.
Observations and results
Out of the total number of 109 cases, 92 (84.4%) were females, where 77 (83.7%) were married. Out of married female victims, 45 (58.44%) died within 7 years and 10 (12.99%) died within 7 to 10 years of marriage. Alleged history of dowry demand was recorded in 4 (5.19%) cases among those who died within 7 years of marriage.
As for the manner of death, 71 cases (65.14%) were accidental, 32 (29.36%) were suicidal, 4 (3.67%) were homicidal and 2 (1.83%) were unknown. It was observed that in 12 (11.01%) cases only dying declaration was recorded by police.
In Table 1 , it was observed that, 7 cases (6.42%) suffered from psychitric illness and 6 (5.5%) suffered from chronic systemic diseases. Only 1 (0.92%) victim had history of previous suicidal attempts and 10 (9.17%) had a history of addiction to alcohol, tobacco chewing and smoking etc.
Accidental burns were mainly due to kerosene stove explosion (32 cases, 29.56%) followed by suicidal burns where victims poured kerosene on themselves (31 cases, 28.44%) (Fig. 1) .
Use of accelerant to facilitate the burn injury is a common practice. It was observed that the use of inflammable substance was reported in 37 cases (33.94%). When manner of death was considered in relation with use of accelerant, mainly suicides had used it in 28 cases (25.69%). The smell of inflammable substance was perceived on post-mortem examination in 31 cases (28.44%) ( Table 2) .
Cause of death was compared to survival time. It was seen that, 67 cases (61.47%) died of septicemia and 42 (38.53%) died as a result of shock within a week of burn injury infliction (Table 3) .
Discussion
This study shows that the maximum number of victims were married females which is consistent with the studies done by Ambade and Godbole (2006) , Batra (2003) , Zanjad and Godbole (2007) , Gupta and Srivastava (1988) and Tasgaonkar et al. (2015) . This indicates the presence of social problems among married people, especially females, who have all household responsibilities. Also young and newly married females may become victim of dowry demand and domestic violence.
Among 77 (100%) married females, 4 (5.19%) were recently married for 6 months, 8 (10.39%) were married for 6 months to 1 year, 33 (42.86%) for 1-7 years and 32 (41.56%) for more than 7 years. Four (5.19%) out of the 77 married females had alleged history of dowry demand; they were married for 1-7 years. No case was reported within 1 year of marriage with alleged history of dowry demand.
Incidence of allegations of dowry demand is low due to maximum number of urban victims and higher level of education. This might be due to the success of mass and social media in awareness of society regarding laws dealing with dowry deaths. On the contrary, in the study done by Nath et al. (2015), (57.40%) of victims died within 7 years of marriage. In another study done by Verma et al. (2015) , it was observed that 47.32% of the married female victims died within 7 years of marriage, out of which 15.84% were labelled as alleged dowry deaths.
The present study shows that, 71 (65.14%) cases were due to accidental burns, 32 (29.36%) were suicidal, 4 (3.67%) were homicidal and the remaining 2 (1.83%) were uncertain. This might be due to the fact that maximum victims are housewives and are more prone to accidental contact to fire while working in the kitchen, particularly in small and crowded houses. This is consistent with studies conducted by Zanjad and Godbole (2007) , Gupta and Srivastava (1988) , Tasgaonkar et al. (2015) , Mangal et al. (2007) and Buchade et al. (2011) . On the opposite side, these results are not consistent with the study done by Nath et al. (2015) which showed that maximum burn deaths were suicidal in nature, where 177 (81.94%) were suicidal, 35 (16.20%) were homicidal and 4 (1.85%) were accidental. This study was performed in a tribal area where a different lifestyle and culture exists.
Dying declaration is "A written or verbal statement made by a person as to the cause of his or her death or as to the circumstances of transaction resulting in his or her death." (Mathiharan and Kannan 2012) It is a very important documentary evidence. (Gorea and Aggrawal 2004) It is a hearsay evidence but even then it is given a lot of weightage in court proceedings. (Gorea and Aggrawal 2004) Its admissibility in Court of Law has been explained under section 32(1) of Indian Evidence Act. The dying declaration was recorded in only 12 (11.01%) out of 109 studied victims. All were recorded by police within 1-2 days of the incidence which is a low recording level. This might be due to the excessive number of cases and lack of awareness about its importance or simply due to the ignorance by administrative and investigating authorities. Being a tertiary care centre, most of the patients are referred in critical condition, often intubated or with tracheostomy which prevents investigating authorities from recording the declaration.
Among the victims, 7 (6.42%) had a history of psychiatric illness of which 3 (2.75%) were males and 4 (3.67%) were females. Six (5.5%) suffered of chronic diseases of which 1 (0.92%) was a male and 5 (4.59%) were females. Also 10 had a history of addiction to alcohol, tobacco chewing and smoking etc., out of which, 6 (5.5%) were males and 4 (3.67%) were females. One victim had a history of previous suicidal attempts. Similarly, Akhter et al. (2010) observed psychiatric illness in 1.54% cases and chronic diseases in 5.18% cases. Chawla et al. (2010) observed alcoholism and addiction to smoking both together in 22% and only alcoholism in 2% of male victims whereas 2% female victims were smokers. In the study done by Leth and Saroc (1998) , 51% of house fire deaths were due to tobacco smoking in combination with alcoholism or handicap. This shows few problems related to urban lifestyle. These factors might predispose victims to fire related hazards. Awareness to the use of safety measures is impaired due to these conditions. Kerosene stove explosion leading to accidental burns was observed in 32 cases (29.56%) while 31 cases (28.44%) had history of suicide by pouring kerosene themselves. Eighteen cases (16.51%) had history of contact with flame while asleep or while lightening a lamp and in 10 cases (9.17%) clothes caught fire. Among rest of accidental burns, 3 cases (2.75%) were due to house fire, 2 (1.83%) were due to gas stove explosion, 1 case (0.92%) each was due to fall on kerosene stove, fall on gas stove and fall of lamp over the body. One case (0.92%) had a history of suicide by pouring of diesel. Three (2.75%) had alleged history of burning by their husbands where kerosene was used as an accelerant. This is consistent with studies done by Ambade and Godbole (2006) , Gupta and Srivastava (1988) , Chawla et al. (2010) , Gupta et al. (1993) and Khartade et al. (2014) . On the contrary, study done by Patetta and Cole (1990) reported burns by heating instrument in 33% cases, smoking in 26% and cooking in 9% of the cases. The differences in observations may be due to different geographical areas and extent of awareness about safety measures. History of use of inflammable substance to facilitate the fire was reported in 37 cases (33.94%), of which 28 (25.69%) were suicides, 5 (4.59%) were accidents and 4 (3.67%) were homicides. In accidental cases, the inflammable substance was accidently spread or used for some other purpose in surrounding. Kerosene is easily available and routinely used accelerant for household purposes. Use of diesel as an accelerant was characteristically noted in only one case. This is consistent with study done by Nath et al. (2015) , where kerosene was used in 99.53% cases. In study done by Khartade et al. (2014) , sprinkling or pouring of kerosene over the body was observed in 24.81% victims of suicidal burns and 2.33% cases of alleged homicidal burns. Smell of inflammable substance was perceived on autopsy examination in total 31 cases (28.44%). Out of these, 24 (22.02%) were suicidal, 4 (3.67%) were accidental and 3 (2.75%) were homicidal. In study done by Chawla et al. (2010) , smell of kerosene was perceived in 4% cases. As the duration of hospital stay increases, the chances of perceiving smell of inflammable substance decreases due to their volatile nature and cleansing by the hospital staff.
Sixty seven (61.47%) victims died due to septicemia while 42 (38.53%) due to shock. All the victims that died due to septicemia had survived for more than 72 h while those who died due to shock, survived for less than 72 h. Six (5.5%) cases were brought dead after sustaining burn injury. Sharma et al. (2006) observed that 4.38% cases died due to neurogenic shock, 27.71% cases died due to hypovolemic shock and 67.91% cases died due to septicemia and its complications. Chawla et al. (2010) observed that 22% cases died due to primary shock, 10% died due to oligemic shock and 56% died due to septicemic shock and 12% died due to injuries. Dasari et al. (2013) had observed shock in 8% case, toxaemia and shock in 18% cases and septicemia in 71% cases of their study. Instantaneous death in case of burns is due to neurogenic shock. Death within the first 72 h is due to loss of fluid leading to hypovolemic shock. As the survival period and hospital stay increases, chances of infection increases leading to septicemia. On the contrary, Nath et al. (2015) observed shock as the cause of death in 65.74% and septicemia in 28.7% cases. In study done by Tasgaonkar et al. (2015) , 3.38% deaths were due to neurogenic shock, 36.38% cases due to oligemic shock, 29.54% cases due to septicemic shock and 30.46% cases due to acute tubular necrosis and complications of septicemia. In these studies, larger number of cases were declared dead before admission. Also duration of hospital stay was less than 72 h in maximum number of cases.
Conclusion and recommendations
1. Young and newly married females with household responsibilities are prone to sustain burn injuries. Safety measures should be followed while cooking. Social awareness is required to enroot the customs like dowry. 2. In most of the cases of death due to burn injury, accident is the alleged manner of death. Even though, manner of death is difficult to be guessed based on the pattern of burn injury, an attempt should be made by autopsy surgeon to comment on it. 3. Rate of recording of dying declaration in deaths due to burns is less than expected. This may be due to excessive number of cases and lesser number of staff. Administrative management and political will are required to increase the number and improve the quality of statement recorded. 4. Psychiatric illness, chronic diseases or addictions such as alcoholism may contribute to deaths by burn injuries. Proper counselling and consistent encouragement to improve quality of life of such persons may help to prevent suicides by burn injuries. 5. Kerosene is commonly available for household cooking and hence used by suicides as an accelerant. Smell of kerosene perceived on autopsy should be carefully noted as it serves an important evidence in court-of-law. 6. Shock and septicemia are the causes of death following burn injuries. Proper rehydration and prevention of hospital acquired infection is the key to prevent deaths in burn cases.
